ATTACHVENT 4

SCOPE OF WORK FOR A CORRECTI VE MEASURES STUDY

PURPOSE

The purpose of the Corrective Measures Study (CVS) is to identify
and eval uate potential renedial alternatives to address
contami nant rel eases froma facility.

SCOPE

A Corrective Measures Study Wrkplan and a Corrective Measures
Study Report are, unless otherw se specified by the Departnent of
Toxi ¢ Substances Control (Departnent), required elenents of the
CVs. The Scope of Wirk (SON for the Corrective Measures Study
Wor kpl an and Report describe what should be included in each
docunent. The SOW are intended to be flexible docunents capable
of addressing both sinple and conplex site situations. |[If the
Owner/ Oper at or or Respondent can justify, to the satisfaction of
the Departnent, that sections of a plan and/or report are not
needed in the given site specific situation, then the Departnent
may wai ve that requirenent.

The scope and substance of the CVMS should be focused to fit the
conplexity of the site-specific situation. It is anticipated
that Owner/ Operator's or Respondent's of sites with conpl ex
envi ronnental problens may need to eval uate a nunber of
technol ogi es and corrective neasure alternatives. For other
facilities, however, it may be appropriate to evaluate a single
corrective neasure alternative.

The Departnent may require the Oamer/ Operator or Respondent to
conduct additional studies beyond what is discussed in the SON
in order to support the CMs. The Omer/ Qperator or Respondent
will furnish all personnel, naterials and services necessary to
conduct the additional tasks. The SOWfor the Corrective
Measures Study Workplan and Report are specified bel ow

A. Corrective Measures Study Workpl an

The purpose of the Corrective Measures Study (CVS) Workpl an
is to specify how the CM5 Report will be prepared. The CMS
Workpl an shall, at a mninmum include the foll ow ng

el ement s:


Department of Toxic Substances COntrol
Land Disposal Branch
Contact:  John Papathakis
(916) 255-3579


A brief project sumary;

A site-specific description of the overall purpose of
t he CVEB;

A description of the proposed nedia cl eanup standards
and points of conpliance that will be used in the
corrective measures study report. |Include the
justification and supporting rationale for the proposed
medi a cl eanup standards and points of conpliance. The
proposed nedi a cl eanup standards nust be based on
avai |l abl e promul gated federal and state cl eanup
standards, risk based analysis, data and information
gat hered during the corrective action process (e.g.,
fromRCRA Facility Investigation, etc.), and/or

i nformati on from ot her applicabl e gui dance docunents.
The Departnent may require that the Oamner/ Qperator or
Respondent conduct a ri sk assessnment to gather

i nformati on for establishing cleanup standards. Based
on the CVB Report and other information including
public conments, the Departnent will establish fina

cl eanup standards and points of conpliance as part of
the renedy sel ection process.

A description of the specific corrective neasure
technol ogi es and/ or corrective neasure alternatives
which will be studied;

A description of the general approach to investigating
and eval uating potential corrective neasures;

A detail ed description of any proposed treatability,
pilot, |aboratory and/or bench scale studies. Proposed
studies nust be further detailed in either the CV5
Workpl an or in separate workplans. Submttal tinmes for
separate workpl ans nust be included in the CVM5 Workpl an
proj ect schedul e;

A proposed outline for the CVM5 Report including a
description of how information will be presented,

A description of overall project managenent incl uding
overal | approach, levels of authority (include

organi zation chart), lines of comrunication, budget and
personnel. Include a description of qualifications for
personnel directing or performng the work; and

A project schedule that specifies all significant steps

in the process and when key docunents (e.g., CMS
Report) are to be submtted to the Departnent.
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Corrective Measures Study Report

The CMS Report shall, at a mninmm include the foll ow ng
el ement s:

I nt roduct i on/ Pur pose

Descri be the purpose and intent of the docunent.
Description of Current Conditions

The Omer/ Qperator or Respondent shall include a brief

di scussion of any new information that has been devel oped
since the RCRA Facility Investigation Report was finalized.
Thi s di scussion should concentrate on those issues which
could significantly affect the evaluation and sel ection of
the corrective neasure alternative(s).

Proposed Medi a C eanup Standards

The Omner/ Operator or Respondent shall describe and justify
t he proposed nedi a cl eanup standards and poi nts of
conpl i ance.

Identification and Screening of Corrective Measure
Technol ogi es

a. I dentification

List and briefly describe potentially applicable
technol ogies for each affected nedia that may be used
to achi eve the nedia cleanup standards. The
Owner/ Oper at or or Respondent shoul d consi der including
a table that sumari zes the avail abl e technol ogi es.

The Omner/ Operator or Respondent shoul d consi der

i nnovati ve treatnent technol ogies, especially in
situations where there are a |imted nunber of
appl i cabl e corrective nmeasure technol ogies. Innovative
technol ogi es are defined as those technol ogies for
source control other than incineration,
solidification/stabilization and punping with
conventional treatnent for contam nated ground water.
I nnovative treatnent technol ogies may require extra
initial effort to gather information, analyze options
and to adapt the technology to site specific
situations. However, in the long run, innovative
treatment technol ogies could be nore cost effective.
Treatability studies and on-site pilot scale studies
may be necessary for evaluating innovative treatnent
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t echnol ogi es.

b. Scr eeni ng

Technol ogi es nust be screened to elinmnate those that
may prove unfeasible to inplenent given the existing
set of waste and site-specific conditions. The
screening is acconplished by eval uati ng technol ogy
limtations (e.g., for volune, area, contan nant
concentrations, interferences, etc.) and using

contam nant and site characterization information
fromthe RCRA Facility Investigation to screen out
technol ogi es that cannot be fully inplenented at the
facility. The screening process nust focus on

el imnating those technol ogi es which have severe
limtations for a given set of waste and site-specific
conditions (e.g., depth to ground water and aquitards).

As with all decisions during the CM5, the screening of
technol ogi es nust be fully docunented. This is
especially true if the screening step indicates that
only one corrective action technol ogy should proceed to
the next step and be evaluated in detail. List the
corrective action technol ogi es selected for further

eval uation. Al so docunment the reasons for excluding
any corrective action technol ogies. The Omer/ Operator
or Respondent shoul d consider including a table that
summari zes the findings.

Corrective Measure Alternative Devel opnent

Assenbl e the technol ogi es that pass the screening step into
specific alternatives that have potential to neet the
corrective action objectives. Options for addressing |ess
conpl ex sites could be relatively straightforward and may
only require evaluation of a single or limted nunber of

al ternatives.

Each alternative nmay consist of an individual technol ogy or
a conbi nation of technol ogi es used in sequence (e.g.,
treatment train). Depending on the site specific situation,
different alternatives may be considered for separate areas
of the facility. List and briefly describe each corrective
nmeasure alternative.

Eval uati on of Corrective Measure Alternatives

The four corrective action standards and five renedy
sel ection decision factors descri bed bel ow shall be used to
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eval uate the corrective neasure alternatives. All
alternatives must neet the corrective action standards
before the renedy sel ection decision factors are used for
further eval uation.

The corrective action standards are as fol |l ows:

0 Be protective of human health and the environnent;
0 Attain nmedia cl eanup standards;
0 Control the source(s) of releases in order to reduce or

elimnate, to the extent practicable, further rel eases
of hazardous wastes (including hazardous constituents)
that may pose a threat to human health and the

envi ronnment; and

0 Comply with any applicable federal, state, and | oca
standards for nanagenent of wastes.

The renedy sel ection decision factors are as foll ows:
0 Short- and Long- Term Effecti veness;

0 Reduction of Toxicity, Mobility and/or Vol uneg;

0 Long-Term Reliability;

0 | mpl enentability; and

0 Cost .

The corrective action standards and deci sion factors are
described in further detail bel ow

a. Be Protective of Human Health and the Environnent

Descri be in detail how each corrective neasure
alternative is protective of human health and the
envi ronnent .

This standard for protection of hunan health and the
environnent is a general nandate of the RCRA statute.
The standard requires that remedi es include any
nmeasures that are needed to be protective. These
nmeasures nmay or may not be directly related to nedia
cl eanup, source control, or managenent of wastes. An
exanpl e woul d be a requirenment to provide alternative
dri nki ng water supplies in order to prevent exposures
to a contam nated drinking water supply.

5



Attain Media O eanup St andards

Describe in detail each corrective neasure alternatives
ability to nmeet the proposed nedia cl eanup standards.

Control the Sources of Rel eases

Describe in detail each corrective neasure alternatives
ability to control the sources of rel eases.

A critical objective of any renedy nust be to stop
further environnental degradation by controlling or
elimnating further rel eases that may pose a threat to
human health and the environnent. Unless source
control neasures are taken, efforts to cleanup rel eases
may be ineffective or, at best, will essentially

i nvol ve a perpetual cleanup. Therefore, an effective
source control programis essential to ensure the |ong-
termeffectiveness and protectiveness of the corrective
action effort.

The source control standard is not intended to nmandate
a specific remedy or class of renedies. Instead, the
Owner/ Operat or or Respondent is encouraged to exani ne a
wi de range of options. This standard shoul d not be
interpreted to preclude the equal consideration of
usi ng other protective renedies to control the source,
such as partial waste renoval, capping, slurry walls,
in-situ treatnent/stabilization and consolidation.

Comply Wth Any Applicable Standards for Managenent of
Wast es

Di scuss how any specific waste managenent activities
will be conducted in conpliance with all applicable
state or federal regulations (e.g., CAMJ cl osure
requi renents, |and disposal restrictions).

Short- and Long-Term Eff ecti veness

Each corrective neasure alternative nust be eval uated
with regard to its effectiveness in protecting human
health and the environnent and neeting the proposed
medi a cl eanup standards. Both short- and |ong-term
conmponents of effectiveness nust be eval uated; short-
termreferring to the construction and i nplenentation
period, and long-termreferring to the period after the
renmedi al action is conplete. Estimate approxinately
how much tine it will take to inplenent each corrective
neasure alternative, the length of tinme before initia
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beneficial results are obtained, and the I ength of tine
required to achi eve the proposed nedia cl eanup
st andar ds.

The eval uation of short-termeffectiveness nust include
possible threats to the safety of nearby comunities,
wor kers, and environnentally sensitive areas (e.g.,
oceans, wetlands) during construction of the corrective
nmeasure alternative. Factors to consider are fire,

expl osi on, exposure to hazardous substances and
potential threats associated with treatnent,

excavation, transportation and re-di sposal or
cont ai nnent of waste material. Laboratory and/or field
studies are extrenely useful in estimating the

ef fecti veness of corrective nmeasures and shoul d be used
whenever possi bl e.

The eval uation of long-termeffectiveness nust include
possible threats to the safety of nearby comunities
wor kers, and environnentally sensitive areas (e.g.,
oceans, wetlands) during operation of the corrective
nmeasure alternative.

Reduction of Toxicity, Mbility and/or Vol une

Each corrective neasure alternative nust be eval uated
for its ability to reduce the toxicity, nobility,
and/ or volune of the contam nated nedia. Reduction in
toxicity, nmobility, and/or volune refers to changes in
one or nore characteristics of the contam nated nedi a
by the use of corrective neasures that decrease the

i nherent threats associated with the nedia.

Esti mate how nuch the corrective neasure alternative

will reduce the waste toxicity, volume and/or nobility
(conpare initial site conditions to post-corrective
nmeasure conditions). |In general, the Departnent

strongly prefers corrective neasures that have a high
degree of permanence and reduce the contam nant
toxicity, nmobility and vol ume through treatnent.

Long-Term Reliability

Each corrective neasure alternative nust be eval uated
with regards to its long-termreliability. This

eval uation includes consideration of operation and
mai nt enance requirenents.

Denonstrated and expected reliability is a way of
assessing the risk and effect of failure. Discuss
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whet her the technol ogy or conbination of technol ogi es
have been used effectively together under anal ogous
site conditions, whether failure of any one technol ogy
in the alternative has an inpact on receptors or
contam nant mgration, and whether the alternative
woul d have the flexibility to deal with uncontroll able
changes at the site (e.g., heavy rain storns,

eart hquakes, etc).

Operation and mai nt enance requirenents include the
frequency and conplexity of necessary operation and
mai nt enance. Technol ogi es requiring frequent or
conpl ex operation and mai ntenance activities should be
regarded as less reliable than technol ogi es requiring
little or straightforward operation and nai nt enance.
The availability of |abor and materials to neet these
requi renents nust al so be consi der ed.

Most corrective neasure technol ogies, with the
exception of destruction, deteriorate with tine.

O'ten, deterioration can be slowed through proper
system operation and nai nt enance, but the technol ogy
eventual ly may require replacenent. Each corrective
nmeasure alternative shall be evaluated in terns of the
projected useful life of the overall alternative and of
its conmponent technologies. Useful life is defined as
the length of time the necessary or required | evel of
ef fecti veness can be nmi nt ai ned.

| npl enentability of Corrective Measure Alternatives

The inplenmentability criterion addresses the technica
and admi nistrative feasibility of inplenenting a
corrective nmeasure alternative and the availability of
vari ous services and nmaterials needed during

i npl enentation. Each corrective neasure alternative
nmust be eval uated using the following criteria:

Construction and Operation: Corrective neasure
alternatives nmust be feasible to inplenent given the
exi sting set of waste and site-specific conditions.
This evaluation was initially done for specific
technol ogi es during the screening process and is
addressed again in this detailed anal ysis of the
alternative as a whole. It is not intended that the
screeni ng process be repeated here, but instead to
hi ghl i ght key differences and/or changes fromthe
screening analysis that may result from conbi ning

t echnol ogi es.



Adm ni strative Feasibility: Discuss the adm nistrative
activities needed to inplenment the corrective neasure
alternative (e.g., permts, public acceptance, rights
of way, off-site approvals, etc.).

Avai l ability of Services and Materials: Discuss the
avai lability of adequate off-site treatnent, storage
capacity, disposal services, needed technical services
and materials, and the availability of prospective
technol ogi es for each corrective neasure alternative.

i, Cost

Devel op a prelimnary cost estimte for each corrective
neasure alternative (and for each phase or segnent of
the alternative). The cost estinmate shall include both
capi tal and operation and mai ntenance costs. Include a
description of how the costs were estinated and what
assunptions were used.

0 The prelimnary capital cost estimate nust
consi der all key costs including, at a m ni num
costs for engineering, nobilization,
denobi |l i zation, site preparation, construction,
mat eri als, |abor, equi pnent purchase and rental,
sanpling, analysis, waste disposal, permtting and
health and safety neasures.

0 The prelimnary operation and nai nt enance cost
esti mate nmust consider all key costs including, at
a mninmm costs for |abor, training, sanpling,
anal ysis, maintenance materials, utilities, waste
di sposal, waste treatnent, permtting and health
and safety neasures.

0 Cal cul ate the net present value of prelimnary
capi tal and operation and mai ntenance costs for
each corrective neasure alternative.

Owner/ Operat or or Respondent's Recommended Corrective
Measure Alternative

The Omner/ Qperator or Respondent may reconmend a preferred
corrective nmeasure alternative for consideration by the
Departnent. Such a reconmendation should include a
description and supporting rationale for the preferred
alternative that is consistent with the corrective action
standards and renedy sel ection decision factors di scussed
above.



Based on the CMS Report and other information including
public conments, the Departnent will establish final cleanup
standards, points of conpliance and will select a final
remedy for the facility.

10



	ATTACHMENT 4 SCOPE OF WORK FOR A CORRECTIVE MEASURES STUDY
	PURPOSE
	SCOPE
	A. Corrective Measures Study Workplan
	B. Corrective Measures Study Report
	1. Introduction/Purpose
	2. Description of Current Conditions
	3. Proposed Media Cleanup Standards
	4. Identification and Screening of Corrective Measure Technologies
	5. Corrective Measure Alternative Development
	6. Evaluation of Corrective Measure Alternatives
	a. Be Protective of Human Health and the Environment
	b. Attain Media Cleanup Standards
	c. Control the Sources of Releases
	d. Comply With Any Applicable Standards for Management of Wastes
	e. Short- and Long-Term Effectiveness
	f. Reduction of Toxicity, Mobility and/or Volume
	g. Long-Term Reliability
	h. Implementability of Corrective Measure Alternatives
	i. Cost

	7. Owner/Operator or Respondent's Recommended Corrective Measure Alternative




